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机的 NVH 性能，证明了该悬置系统的优化方案的可行性。 后，基于 Matlab

































In recent years, with the development of modern construction in China, 
construction machinery has been maintained a strong moment of development. 
Because of the improvement of people’s living standards and paying more attention to 
environmental problems, higher requirements for environmental performance and 
comfort of construction machinery have been put forward. Vibration and noise 
parameters as main performance indicators of engineering machinery are becoming 
increasingly strict. However, noise and vibration control technology of construction 
machinery in china is far behind that of foreign countries. As one of the main 
excitation source of backhoe loader, the powertrain (including the engine, torque 
converter and transmission) has a great effect on comfort ride of the whole machinery. 
In order to reduce the vibration and noise of the whole machinery, theoretical analysis, 
computer simulation and experimental study were used to optimize the system of a 
certain type of backhoe loader, and a design method of software development was 
also proposed.  
Design requirements of powertrain mounting system vibration were described, 
and the main excitation source of construction machinery vibration was also analyzed 
in this paper. Starting from the single degree of freedom vibration of powertrain, 
vibration isolation principle of powertrain was studied, and the effect on the exciting 
force of powertrain mounting system and distribution limited range of natural 
frequency was analyzed. It laid theoretical foundation for improving isolation 
performance of powertrain mounting system. 
A 6-degree-of-freedom of vibration dynamic model of powertrain mounting 
system of a certain type of backhoe loader was set up. According to Lagrange 
equation, vibration differential equation was deduced. A Matlab software was applied 
to program natural frequency, mode and decoupling rate. Modal and stiffness analysis 
of backhoe loader mount bracket was used to check whether the bracket’s modal 
frequency and stiffness could comply with requirements or not. Model of powertrain 















system was analyzed to get mode, natural frequency and decoupling rate. The 
correctness of the model was validated, and vibration performance of the system was 
analyzed by the experiments. Finally, time-domain simulation and frequency domain 
simulation were analyzed, getting the mount response force, acceleration, 
displacement of center of mass, acceleration of center of mass, and acceleration, 
velocity, and displacement amplitude frequency characteristics. It was helpful to 
further research for dynamic characteristic of mounting system. 
Experimental curve was analyzed and compared with simulation results based on 
vibration test of the four typical conditions of backhoe loader’s powertrain mounting 
system, and shock absorber damping rates were calculated using root mean square 
values of acceleration of mount up down side. It provided experimental basis for 
improvement of mounting system. 
Based on isolation optimization theory of the mount system, reasonable 
allocation of natural frequency and modal decoupling rate were chosen to be objective 
function of optimization design, shock absorber’s three-dimensional stiffness were 
close to design variables, and constraint conditions were considered. Thus, the system 
was optimized. Modal analysis and dynamic characteristic of optimized system were 
carried out, and simulation results of system of optimized and unoptimized were 
analyzed comparatively. The results showed that distribution range of natural 
frequency and energy decoupling of optimized system had significantly improvement, 
and dynamic reaction force and the amplitude of acceleration response of mount 
components were significantly reduced. So it proved the feasibility of the mounting 
system’s optimization scheme. At last, the robustness of optimized system was 
analyzed based on Matlab and Isight software. 
Finally, in order to overcome complex operation in optimization process and 
time-consuming problem, and improve the efficiency of the system optimization, a 
design method of software development of loader’s powertrain mounting system was 
also raised in this paper. It realized optimization design of stiffness and installation 
location of mount shock absorber. Firstly, the overall framework of the software was 















the software were developed based on Matlab language and Matlab/Gui development 
graphical user interface. The software could offer enterprise designers design methods 
quickly, make their design work simple and shorten trial production cycle effectively. 
The design theory, optimization process and methods of backhoe loader’s 
powertrain mounting system were studied in this paper. It provided reference for 
mounting system matching design of similar construction machinery. It was 
particularly important that the software developed in this paper had engineering value 
in use. 
Key words: Backhoe loader; NVH; Powertrain mounting system; Vibration isolation; 
Optimization 
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